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[ Abstract | Objective To compare the effects of oxygen or oxygen combined with soyaisoflavones on
the serum level of haemoglobin (HGB) in people living in high-altitudes plateau. Methods A total of 198
adults, living in the altitude of 3 500 to 5 300 m for more than 10 months, were enrolled in this study.
According to the level of HGB before interventions, the cohort were divided into 3 groups ( each group with 66
cases), group A ( =210 g/L), group B (190<HGB <210 g/L) and group C (150 <HGB <190 g/L).
Each group was then randomly divided into 2 subgroups (n =33) according to different intervention, group 1
was given low-flow oxygen therapy for 1.5 h, 2 —4 times per day, with a consecutive 90 d; and group 2 was

given low-flow oxygen therapy combined with oral administration of 40 mg soyaisoflavones per day, with the
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treatment for 90 d. After 12 weeks, blood routine examination and follow-up survey were performed. Results

(DAfter 12 weeks follow-up, the serum level of HGB was decreased in each subgroup except C1 (A1, A2,
B1, B2 and C2 groups, compared with the levels before treatment, P <0. 05); (2) No significant difference
was seen between C1 and C2 (P >0.05). Oxygen and soyaisoflavones co-treatment significantly reduced the
haemoglobin level than oxygen alone (P < 0. 05); (3 The level of haemoglobin was decreased more
significantly in the A2 subgroup (P <0.05), followed by B2 subgroup (P <0.05). Clinical symptoms were
In high-

altitude plateau areas, low-flow oxygen therapy combined with oral administration of soyaisoflavones is more

improved more obviously after intervention in the co-treatment than oxygen alone. Conclusion

effective in the prevention and treatment of high-altitude polycythemia. There may exist positive correlation

between this improvement and hemoglobin level. The higher hemoglobin level, more effective is the combined

treatment.
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B 21 2 g 3% £ 9 (high altitude polycythemia,
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ABUEENUR N IR AR @S, ©F 19% 4
R EE 524 R (FDA) St vEVE S D RE &
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1.1 st
2010 4£5 H&E 2013 43 H, i1 3 HIFM 4 AERE

R BENFH 112 KB EE 2 B K2, i e I JE P
J % JE 2K 3 500 ~5 300 m 5y JE X 34 22 R AT 10 A4~
A UL 132 25 B gt A & 66 1] HAPC 35, 342
HEDE, T 18 ~37 %, P 4E Iy 22 X, 78 Ja i) [A]
10 ~120 ™ H Wi 88 Ju ik [a] 19 4~ H, &2 05 A A
HUE R R, ¥ A IS alse , 3280 B Gefe 2
B2 A LU S S
1.2 NAFAE

O RS JR K 3 500 ~5 300 m = 55 i 4k
JEAE 10 A~ A LA B S @2 WARK:, HFE 2 O
FL L i R IR P A R bR G R H s @HAPC &
TG 2004 A5 S i [ B e i B2 2 AU AR A oR
RAHITT B o5 S50 75 12 Wik ™ (53 1. HGB =
210 ¢/L, Ze M HGB =190 g/L) , H fE 7518 P &
(chronic mountain sickness , CMS) ! 3 4Rk Fl {4 1F
@RI HAPC i35, 2 8 HAPC 512 Wi b5 i 45 &
1995 A4 rhl I 2 2o 40l 5 % 5O 12 Wb (Hb
=200 ¢/L .RBC=6.5 x10”/L Het=0.65 L/L) K &5 5
TEH AR HGB FZL 4B BUKFES , 2 hin L KR
WHIEAE R0 HAPC 54y 190 <HGB <210 ¢/L;
O JEIEE N MK bRt 8RS80, B E & R IE R
AW 150 <HGB <190 g/L; @} HAPC g% & i
TR NI SRR G S GO RHR AR IR 5
A S R AEAEAL CMS AR SARAE
1.3 Herkirf
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AR 815 5] i35 S HE , A5 489 A FHE BR b o
24 450 FIRTHEA 2 RARES , i 2 86 1] HAPC #ff
2R 98 1] FL HAPC 835 116 1] J5 1k # A3
TERTF A MASAHEBRARME , LA _E 3R 2 38 i g il B
BELAR S , A AFRHE@ @S 537 LA 4 66 ], 1
A 4. HAPC £ (HGB=210 g/L) ; #l54 B 41 : .14
HAPC (% (190 <HGB <210 g/L) ; #l5E C 41 & JE
HWA(I50<HGB <190 g/L) . Fik 3 2HEHKEEHL K
2 A 17 AR (IR 1 ~2 L/min, 1. 5h, 2 ~
4 %/d,90 d) ;27 4 AR (R 1) + FIROR & 5%
BRYATT (56 =45 e R i e B 4 it , v S5
A (2006 ) FO9004 , #14% : 20 mg x 30 7 )20 mg/ K,
2 W/do BEWA 33 41, 156 90d, 3R B 48— il 156
T 58 MRSt R , RO 2t s 3E L BE B & N 3, 45
FEZHA DA S N R AT R I k2 it
Firh, 5 B2 rham I e e L, 3 R g E B R L
JE S S5 R 38, 3 IR A 25 (SRR 24 ) , AR 40
BRARIE 11 5] 52 120 T8 2 1k 3 55, AN 52 i ik 5 4 288 0k
17, e 187 19132 108 A 58 il 5 o
1.5 MEIRAT

IR ORI ERAY S PR LN -0 K TN N ES I TN
A AN EE (SpO, ) ' ThdE bR S 2 B CMS FiE AR i
FENE RV IE 332 REARARAE 1y - 3K 98 Sk 2 VA O
P R BN IREE AN IS W A et = 4
FEARFIALE , #ef—h R o (FE i 1.2.3 43, ¢
FEARIC 0 73 AEIRERHT P (6 ~7 J&) a8, AT R D)

ORI A 24 5 AR AN RS2 I S5 47 0 181 A, I ] ) 3
T e ARG A PRAE AR 22 P, HEBTRE B % Al

KaFE bR : (DL b 1B J5 ML 1 (HGB) (i
AL H A BRSEHE (Sysmex ) PocH-80i 4= i 2l ifi. Bk {X
K2, 0] 2 Sysmex BT | 5 @UCEEZ ki 1R A
JE i RAEAR BARAE ] 22 PE4y 5 &g b B A A O
R SpO, | ML He K AT s I (RN 01 g BS-330 42 [ 5
AARIIATA, 100 D 30 e 2w R BB GR)) o I Y
SRAR Y i RS Rk oL, R A B A 9655
HhT N5t
1.6 %Hitzan

P A Btk ) SPSS 19. 0 SR Ge Ak B, #E47 7
2T AR AR, 45 6 L A5 23 A F 7 22 5% [ B
DA s 7w, 2 W2 U0 i 45 b FLBCR ORS¢ K
5, M ZH [ HE LR T SRR A ¢ K, 22 4 U T 2R
P2 ANOVA K555 5 i 25 70 A1 175 22 A8 55 3 LA M(Q3-
Q1) Z/R R HHES K (Wilcoxon BRI ) 45 55 5 i IR
SERBCEAR LA X K (KK 0.05)

2 HR

2.1 mRXFEALRRIE

ZIRE Y AR R E AR E M, W4 Al Bl .C1 ¥2h
FRAEI A, AT A2 (B2 \C2 B AR, + R S B, 37
PE AR | SRR A B TE] 0 2R SpO, | I e SFE 4L L
BESMER TG L (P >0.05) A + KU 5
BRI SR A A (A2 B2\ C2) bhAR 22 kAN S i
(P >0.05,3 1) 3@y Ak a0 r & i 7 B 2
LT

R1 6 ABFFEWHEBIELE] 50 AE A M(Q3-Q1) &, 0% Sp0, B (5 +5) F7 ]

2151 n (%) JEAE () L>FE(/min) Sp0, (%) Wi (mmHg) &7k H (mmHg)
AZ1( =210 /L)
AL#H 20 25.00(29.00-21.00)  19.00(26.00-10.00)  81.93+7.13  93.69+2.49  117.79+8.05  74.52+7.07
A2 21 31 24.00(27.00 -22.00)  19.00(22.00 —17.00)  79.74+6.18  94.55+2.66  117.87+8.12  73.13+5.83
P —{H (Al [k A2) 0.493 0.845 0.127 0.837 0.977 0.770
B 4{(190<HGB <210 g/L)
Bl 41 33 22.00(23.50-20.50) 21.00(21.500-19.00)  76.73+9.58  92.42+2.72  122.61 +9.38  75.58 +8.17
B2 4 33 24.00(27.50-21.00)  19.00(36.00 -17.00)  79.64+7.96  93.522.71  120.61£10.42  74.00 £5.95
P —{f(Bl [t B2) 0.09 0.826 0.184 0.107 0.415 0.374
C 41(150<HGB <190 g/L)
cl 4 30 22.00(28.00-20.75)  19.00(20.00 —17.75)  76.77+8.15  94.37+3.09  116.87+7.86  71.90£5.34
24 31 24.50(27.00-21.00)  18.00(19.00—18.00)  79.91+7.82  94.22:2.52  116.81 +7.02  71.53 +4.54
P - {E(Cl [k C2) 0.493 0.845 0.127 0.837 0.977 0.770
P fH(A2.B2.C2 Hd%)  0.105 0.377 0.905 0.278 0.195 0.190
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6 4 4F B M6 BT S R S S AR HGB {0
BB HOB R LA (#£2) . 2 2R B%,
RIS 6 4175 45 B 1k HOB [HAR T A T 1%, %
Cl P TS24 L (P >0.05) 4h, A WLH (A1 A2
Bl B2 .C2 41) ¥4 B3 FH(P <0.05) ; LIk )y %
WL5% 6 41321 HGB FRE(E, B C 4Ll 4 T BeAi
FAR TS5 XL (P >0.05) b, A BiZH (A B 4H)
A4 HOB TR (E A A B4 5 (P <0.01)
FARRIEA + O IR S S iy e s el S 7 R
WA B A s AN 480 + R O S B ) 7 4639647 3 W4 HGB
A LA, A2 20 F R R i R (P <0.01) , B2
HIRZ (P <0.05),
2.3 64AFFFHIRLSEERERKEEL

RIS , X2 IR FR I BT 5 I R AR R4
T HORT , BRAY RN L T, Jo s Ak 5 R JERL, Wi
E R AR ER (3 3) R4 + KR R
B ALl AU RAE IR 35 B 2, DR R G 6 2150
J5 W RARE M ke 3 % 53R 06 4 2H A B M G () =

19.868,P <0.05)
2.4 BE+RKEFEAFTEHESRESYEANE
GRVEVEN IR AR R (3R 4) , I R & 57 B 7Y
3 WA 5 T f (A2 B2, C2) 0> | Ifil £, ALT , AST
BUN J¢ C2 W41 SpO, S48 5 L B ¥ LB i 24 B X
(P>0.05),71f A2 44 % B2 41 SpO, HH & FJ+ (P <
0.05) ,3 W41 (A2 B2 ,C2) 5213 WU 7E IE 8 (5
LA 44 ~ 133 pmol/L) N FF& 3 (P <0.01) , X
LS I) RN A N DN R =R 5 Wy (=L AR B

3 i

H1 VB B 2 g S B 18] A, AR 2L i i i
S AL ARG A S8 2 W, oI A AR
FAREIR Iy T AW AT ST, A8 B HILAR 24 435 18 R sy
iR AR B ML ACHES I PR 358 H S AUM B S - XU S AL
BT854 EPO (10 B ", (1 B4 &
ML 3 Ak SEFE, T 40 A B, At 2R 21 40 i A=
L, HAPC 5 o AL T M 2B, 1] H3E
SRS AE HAPC R R SR . S a Rl

®2 6 AFFFMIKLWA /5 HGB(g/L) E(x +5) RiXI /5 HGB THELLE M(Q3-Q1)

20 51 n T e P-{E GRE0THT 5 130 TR

A41(=210 /L)

Al 4 29 224.34 +7.87 212.90 +11.00 0.000 10.00( 14.00 —7.00)

A2 4 31 247.19 +7.98 202.61 +12.17 0.000 29.00(60.00 ~43.00) **
B 41 (190 <HGB <210 ¢/L)

BI 2 33 194.61 3.36 191.61 +4.66 0.000 3.00(5.00 -0.50)

B2 4 33 201.67 £5.13 192.79 +6.82 0.000 8.00(12.50 -6.50)
C 41(150 <HGB <190 g/L)

c14 30 178.23 £6. 54 176.67 +6.28 0.103 3.00(5.00 -1.75)

24 31 178.38 £7.56 175.28 £10.47 0.014 3.50(9.00 -1.00)"

a:P<0.01 5RAMTFHALE; b.P>0.05, 5 RAMTFHAAE; c:P<0.01,5 A2 FTHAAE; d.P<0.05,5 A2 48 F %

1EIE; e P <0.01,5 B2 FHALIb4

®3 (AFEBUHRBRERERLESLERNENL(%)

HGB 4341 PEN 1k BE TN TRNEL PN WEEAR (%)

A Z1( =210 g/L)

Al 21 29 18 6 5 62.1

A2 41 31 28 2 1 90.3
B 41 (190 <HGB <210 g/L)

B 4 33 18 9 6 54.5

B2 41 33 28 4 1 84.8
C 4 (150 <HGB <190 ¢/L)

cr4 30 16 8 6 53.3

X 31 24 4 3 77.4
it 187 132 33 22 70.6

X =19.868,P =0.031
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®4 3EFTFEBURAXEREMFOZE SpO, MJE ALT AST BUN Cre FIZ4L (v £5)

A2 2 (=210 ¢/L)

B2 41 (190<HGB <210 ¢/L)

C2 41 (150 <HGB <190 g/L)

H 1036 T 5 P o] 158 /5 P il 585 P
Pz 79.74 +6.18 78.13 +7.83  0.363 84.48 £10.07 81.61£7.96 0.149 79.91 £7.82 79.31+£9.70  0.811
SpO, 94.13 £2.59 95.13 £2.27 0.001 93.51+2.71 95.42+1.48 0.000 94.23 +2.52 94.50 £2.42  0.325

W e 119.48 +8.35 117.35+7.03  0.280 120.60 £10.42 119.45+7.52  0.607 116.81 +7.01 115.13 +7.82  0.294

FF kI 73.13 £5.83 72.03 £5.06 0.430 74.00 £5.95 73.12+6.24  0.418 71.53 +4.54 71.78 +4.73  0.847
ALT(U/L) 31.45 £10.04 28.06 £12.37 0.199 28.29 +11.55 24.62 +£10.21 0.096  28.50 +13.41 27.56 +11.86 0.801
AST(U/L) 30.00 £10.24 27.00 £10.73 0.231 27.73 £12.19 26.73 £7.40  0.559 27.88 +11.66 24.84 +7.10 0.192
BUN( mmol/L) 5.11 £1.38 4.68+1.21 0.187 5.41 +1.42 4.61+1.71 0.068 4.96 £1.20 4.69+1.16 0.206
Cre( pmol/L) 106.58 +8.85 81.36 £14.97 0.000 108.81 +10.39 87.36 £18.95 0.000 106.40 +9.23 88.90 £19.23 0.000

SN TE G IR L BRIk SR i R BE T, T B 2
R A i 22 B4R R T AT I RE RN 4T
BHIHE B, ¥ LR B B L L
PRNFREE S5, 5 % HAPC, [RItL, ok 3% 41 4% 48 .
B A 2300 B BILAAS PR B 55 - 6 2 I % 8 A L R
JRFR R B I, DRI, RS0 1] DR A T 5 2 F
KA KR RARYT T TG % 2 e T RIVE T, SR T 46
PRI v IR AR A T AR IR Ty T A B — R R
Pho BRI AR A T OO A S SR BT S (P
R AR RS RS AR 2, Tk
MR RIS TR, B, B A Ty B T AT
IAEMTT o XoF EL AT Y SN — et TG 253897 9975
BFSE, Mk " B 25 g s B, 2 L
W MLARE N FRB BRI, TG 245 LA B SRR B HOE
W I T 22 5 T 2 s W HEFE P 253 P IS 2 6
AHFFE PR o S B A Rk B 259, = g R
S e — PR M R, AR YRR
£ OREH I T HE 3 i B A TR T S
WL | Z B AL N AT RS A 9 Rl
H, H T45H 500 15 SRS 2R, REAS 5 M &
TR B 4y, RIFEMEME AP R M RCEET .,
T ] S o WU S AU (5 o-DHT ) 388 Ji it 1) A 10 1
/S AT 1) L, 552 AL T ) 2% Ak, ST A 47K o e 1 2 7K
- i EPO {7 P32 B4 , U6k 20 21200 [0 Fry 384 5 A
TR, R ENAYT RO EIVE T . A , K S 2 A
YRR 1 E T W AR /311 @ = L AR S € { TN 1]
RES T HR A BB R B Y PR g
JIRRE il g A K A STk [ 21 - 22]
RTE , S TR AN AL T 3R R e R N 4 T
17, B REREARALIA HGB /K, #2585 SpO, & & , i LIk
MR ) F125% 5 A U W) S G v B PR AR B AARALE
TR — R R R IR Y, R L TR
VERD, ELAVE TG 35 B B9 22 A i i C e
S EAE 1,
AW EEE 8 5 W 48 + R 57 B X HAPC 7

8 M K

e B R 1) e R R R v, A TR &
MITTRIL, A HIR T DAL, HREA S0 I RAE IR M
IRIE . BFFEERELE R R, fEZ IR E R G2
SO RIS 6 417 45 M HGB E S RAE R A1
TRAERA AN R RRBE 1 T B e k3, 4 HGB {H =190 o/ L
B, TSR AR R AR + R 5 S B 4 /8 HGB fi
TRA BB 2R (P <0.05) ;{H7E 150 <HGB <190 g/L
T [ P gl SE o HGB I R 5 A8tk o gt 24 3 X
(P>0.05), fEMLEL 6 41754 1 HGB T [E(EH &
I, HGB {H =190 g/L B, W48, + K5 5 8 7 58 L
Al A HGB N FEH 3 (P <0.05) , HLFfi {5 Ay
HGB {H 5 IF A0 (B HGB {f =210 /L it HGB F[%
B2 190 <HGB <210 g/L Bk ) (P <0.05);
Mi7E 150 <HGB < 190 g/L i}, B4l 45,5 W 48 + K
S PR YT 7 % HGB T {E ST # 8 X
(P>0.05), 6 20370 \HEIG RAE R SARTE A AN TH]
FEEE MRS (AL 410 62. 1% (A2 414 90.3% Bl 4
54.5% B2 41 84.8% .Cl 4153.3% .C2 4177.4%)
(P <0.05) , \H & 3 A, + R &2 5 Ty 28 4L s IR
SR TR Bl B 5 Al S A 30 PR BRI S LA
TCATATAS RN, BCAS P %0 HE e AT 2 PR PEAS o X fiff
AT RS HER0) 7 A 750 % 8 g, K
25 3 A A2 N JE 0 %8 i L ALT (AST
BUN & C1 41 SpO, 5548 b b K H L e 11 24 22 5+
(P>0.05) ;1 A2 £ B2 4 SpO, & & 34 (P <
0.05) ,3 21 #4F M ALEF A2 1E 7 Ya BB N 3A BT FRE(P <
0.05) o I IE 5 K 5 5 3 i AN\ &8 2 301, iR
et — P ARGERIEN A FY . KRR TR, K
5 7R X T HAPC (1) 35 AN %2 3o 72 o DL 2K 98
5 TOUAALERE M S E PR A A LS 2 R A YT
PEAT b o o 47 B BR AR B T, L
A B IR JEGE B 28 1 HAPC &3 , AN{IGE 21 4
W H Y, BEA S IA7 HAPC, i die 2 4

G EIGYY HAPC (Y7 SOMEE W oe H, LU 75 0
Sl R IR G B A T AT A B g, 3 n 3 ik
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MR AN B EIUE T A IS R B B B 1 2545 1R
JPER . REREVTs2 i E Y AT 25 A ROV, R
B e s DO A O A AR AL o ey T 36 ]
B, AN REAT RCHIE K 5 B R VIR 45 5 e ok
SR RO, SCHR 24 — 25 148 A1/ BGEA T
TR B /I BOKE —1 WR FE 4 36 I 5 R T S ) 0
DA WL Sl A 240 i 4 €0 A e A 5 40 L TG AT 458475
DRI, 6 R O e e B Xt 5 4 7 4 1 R IV A o
PE— A GES

CRAIAR, WA + R ES B EXT HAPC KA &k
JEI AR HGB {E RS2 , JEFl HGB {ELAY T i HA s Al
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